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plus  grand  soin,  compte  tenu  de  la  condition  at 
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MEMORANDUM 


ON 


VEINS  OF  A  PAT  IT  F 


ToWNSIIII'or  NOIITII  ! ;ii' I ICKSS.  ONTAiUO. 


Tlii-;  ltU'll1.i|-;ri  !;nii  I'riciv  t.i  t|ic  fn|  |,  iwni;^-  lots  in  tlic 
u>\\]\  .lii|i  .-iIiipvc  ii;iini'(| 

I  1.1  r,(il  S,  Mil  (  ■unci'---,!, ,11  \'Il,  l_'.'i  iK'ir^  !;i-,(i\vi,  ;i>  l!ii' 
.M(T;ir(Ml    jiT' i|)(M'!  \-. 

1  ■-'.  »  li"!  ll'i,  ('(iii,'('>-.iiill  ^'.  'JOd  ;ni-r-~  !<Mii\VIl  as  till' 
l'i>in  li  \-  jirniicrl  y. 

(3).        I.ots  2l»  !I1PI   rl.    (.'ulic,'>-i..||    \'I.   .'il..,!!!    -Jll'l  ;icl-«'-.. 

(■i.)      r."t   lit.  CoiK-fssiMii  vr,  niMiiit   lOOnri-fs. 

,  .■>    )         \."i    1,')      Cuilcrssinl,    \'l,    21111    liiTV-. 

Till'  wliiili-  .i|'  tlii'-c  I'tx  aiT  Nitiia!tiil  (III  a  i'fli  nl'  Lmirvii 
liai!  I'nrks  wliicli  iiavrr-i'--  ilir  (■  iwiisli i|,  i  J'  \cirtli  I!iii-(;r>> 
am!  a'!ii>iniii^  luvvn-iiip-.,  am!  wlmli  !ias  liocii  i|<--i:^niaioil  I'V 
tiii'  iillica-s  lit'  tlic  (;.'.  i|(,'_;ic;,|  Sarvi^v  a^  tin'  Anaf  ih'-f'i>Mi'iiii-'- 
I'i'lt  n|'  ilu'  n>i;i(iii.  l!  i-,  iTiaai-'ialilt'  I'.:-  ili.'  aliaii'laiiri-  of 
Mils  iiiiiirral,  wliii  li,  ill  ^niiic  piaciw,  j^  iilri'ai|\-  jirulilalii  \- 
'•Ntractcd. 

'I'll!' i|,.|iii-.|t-.  nli-.cr\a'>l  111  a  visit  'n  t!ir  ]ir.i))i'ri  a'-^  aliovc 
ilt'-i:;iinici!.  wvrr  :\~  Inlldw-:  (I  >-lia!l,  in  naiiiiu^'  tl,cni,  iisc 
tlir  \\uii!  "  Villi,"  tlaai^ii  si'iiifi  ot'  tl'i'tii  run  -i-  f('i,'!ilari\-  witli 
I  Ih'  -trata  as  to  tniaai   tin'  lii'-a^aial  inn  of  IkmK)  : 

(1  )  /..</  s.  r,„„r,vw.,//  17/,  '/•  M.L.irfit  f','>jnrfy  -Svnv 
'In     iioitlniai  iMhiot    tiii-  i,,,i    sninr   -niHJI    excavations   lia\T 


i 


.xpo^odiwo  v..i>,sofAi,a.,.c.     TlH.yaroc..i.i.nn.a.nbo.ls 

ITv,  -"•  »-  -'   '•>•  •»>'^-  '"'   ''  ''■'''''  '.o-l'lon^b-    nu. 
Tho  l,Ms  nr,no.s  ana  ,1.  .....uno.  v.,n. -h,  .o  ,h.  sou.h- 

,..ist  .'It  an  an-lo  oral.ont  St»\  ui.!  tlu-.r  s.nko  .s  N.  .50  h. 
TlH.y  a,v  alK.ut  27  ,.a-..>  a,.Hrt,  aiM  a>v  .xi.o^.vl  .n  a  ..uhII 
U,„.ilorri.in^i:rouna,al,oKt:!nU..,lal..v...l..  n.M,!..K.rn.!. 
,U.,,n.s>ioMS.  TlH.tir>..o,-w.su.ruv.in.i>:no.ncvtthH.k. 
:;,:i..onsistsof.nois...s.n.acw,n.n-ys..Unrn.K.a,h..,,,u, 
lar^o  iml.ea.lo.l  .nass.-  aiul  .M-yMals  of   \,,ut,.o,  an.^untn.^ 


toal»)ula  thinlof  tlio  wh.-lo.     T 


'li. 


X't'llllll 


viMii  1-  siii'.ilar, 
;;;,r:^;au,:in"snmo  vla.es  u.hi..kn....>r.,x    U-'.'l.-^l; 

;!;„ino  Apatite  of, -.vat  ,,unty,  whid.  luul    boon  extra.toa 
fn.ni  two  .mall  cxciivatious  m  tlu'so  vcnns. 

Xs  these  veins  run  with  the  bo  laing,  they  n.ay  be  exveet- 
..r,o  extena  aia^onuUy  aen.s  tl,e  lot  for  about  one-tlun    ot 
H  nulcana  towanl  the  south-w-.t  they  v.ill  ri^,  ,n.o  lusher 
.,,,,,„,,  n.oro  favourable  for  the  extraction  o,   tb,.  nu,...ral. 
On  the  .outh  ena  of  the  lot  other  veins,  supi-o.oa  to  be  w  .rk- 
,blo,aro  statea  to  have  oeeurrea;  u.W  on  an  aa.,o,n,ng  lo 
tho  Kuoissoso  boas,  those  of  a  very  nueaeeous  qaahtx,  .u. 
,,,,tca   by  numerous  ana  valuable  veins,  running     rans- 
!;,.ely  to  the  beaaing,  ana  whieh  shoukl  oxt.na   .n.o  tin 
Z^;  L.  unaer  consiaeration,  son.ewhal  to  th.  southwanl 
;f  the  existing  exposures,  where  I  wouhl  anticipate   m  eon- 
seMue,K.e  a  much  greater  aevelopn.ent  ot  the  nnnera.hn 

.t  ti>e  places  whore  it  has  Iuum,  openea,  whu^h  have  prol  a-b 
'attractoa  attention  from  the  accidental  pron>n.ence  ot  tne 
surtVc   causea  by  tho  hornblcnaic  aykes  alreaay  n>en.u.n<.a. 

.,,ck  of  the  country  .saiiVe.vnt  tmn,  that  n,  the  la^  -'U- 
^i,,ea.  It  consists  in  great  part  of  boas  ,.f  -'"'^  ->;';;;^;::;; 
„nest,)ne,  traversed  by  lo.v  ri.lges  ot  gne,^>  the  g,  no  a 
Htrike  being  N.  30^  K.,  though  w,th  occuM-nal  tlexurc  n 
1  ;•  the  lower  gneiss  nages  a  largo  I  very  ren.arkable 


3 

deposit  of  A|)atil(>  iias  hcpii  tlJM'ovcrod,  aiitl  is  oxposod  in 
iroiifhos  (.])i>iio(l  uloii^'  th"  (.iiirn.p.  Ji  coiit'orins  to  the  bcd- 
ilin^  (iftlie  corilaiiiini;-  r<K'k>,  wliicli,  iiowovor,  in  one  part  of 
its  course  aro  iniicli  I'ontoi'tod. 

At  tlio  >(tuiii-\\\«stei-ii  iMid  <>t  tho  L'xcavation  is  soon  a  vein 
of  rry.stalliiie  llewli-i'uluiirod  Culcito,  holding  crystals  of 
Mica  ami  of  puio  green  Apatite.  Its  altitude  is  nearly  ver- 
tical am!  its  tliicUnoss  8  fc»'t.  In  a  large  part  of  this  thick- 
ness tho  Apatite  is  diual  to  al'ont  one-half  of  tho  mass,  and 
amounts  probaMy  to  about  one-third  of  Ihe  whole. 
At  about  1(1  ynrds  to  tho  north-eastward  tho  above  vein  is 
seen  to  be  abruptly  cut  otf,  apparently  by  a  fault,  and 
boyond  this  there  apjioars  on  tiic  .^anie  line  of  strike,  four 
parallel  veins  of  Apatite  Irnvcrsing  a  hoi'nblondic  gneiss 
and  oocupyiiig  a  breadth  of  about  8  feet.  Their  aggregate 
thickn('>s  amounts  to  about  '.i^  feot  of  pure  crystalline 
Apatite.  Beyond  this  place  for  about  80  paces  tho  vein  lias 
been  e.\ posed  at  intervals  and  shows  portions  with  calcareous 
voin-stone  holding  Ajiatite,  and  other  portions  containing 
Apatite  alone.  In  some  jilaces  it  lias  been  much  affected  by 
the  coiuortioiis  and  faults  of  the  enclosing  bods,  but  pro- 
serves  its  rich  iios.-h  ;  and  tinally,  about  lUO  paces  from  the 
place  of  beginning  it  bends  suddeuly  to  tho  north-west,  its 
strike  being  x\.  30  '  W..  and  at  the  same  time  increases  in 
volume,  attaining,  >it  the  spot  where  it  lias  been  last 
observed,  a  thickness  of  1 1  feet  of  nearly  pure  Apatite.  At 
this  jdai^e  the  ground  descends  and  the  vein  has  not  been 
traced  further;  but  there  are  iiidirations  that  it  returns  to 
its  original  strike,  mid  extends  to  tho  north-eastward,  while 
to  tlie  south-east  ther*  ;iro  also  indications  of  its  extension 
to  Home  distance,  but  no  opeuing.s  liave  been  made  to  test 
it!  cpiality. 

About  l^i»  tons  of  very  pure  green  Apatite  have  been 
taken  out  tif  the  openings  made  to  prove  this  vein.  Tliis 
does  not  include  tlio  crystals  imbedded  in  the  calcare..us 
voin-stona,  a  large  proportion  of  which  might  be  dressed  to 
a  high  ].erceiituge  by  hand  picking.     The  wbolo  could,  h<.w- 


,,,,;.,lK.linu-  au.lM..nU...rMi-,  l.avin.^ll.c  cry.  al.  ot 
'\„.ail..  M.-  Bn.v.-u,  H-oiitloinna  .'mplnyoa  m  i-xph.nim 
Il'i  •  ,.,nn,.rtv.  has  MH.'us.lully  t.-i.<l  this  i,n.coss  ..u  a  small 
..alo     nn.l    "tho    IM-oducl   was    to.u.d    t<.   ho  an   al.noM     puro 

^  ol,"iho  sanu.  lot,  ahout  huir..  milo  U.th.'  no.th-NVo>t.  ihoro 
is  :woeuu.l  vol.,  .,f  (VysUilli.ie  Cahito,  with  orystals  ol 
\natilo,  which  is  prohahly  workahio.  It  ooours  at  tho 
j,,;,,,i,,  ,,nimoMo,,o  an,l  ^,u.>s>.  aua  i.  traooahlo  ..n  tho  MU- 

Vaoo  ahout  1(10  vai-a.,  hut  has  nut  y.  t  hooi.  o^^-ucd.      A  tlunl 

ox,M,M.ro,  apparon.ly    of  s.nall   vo.us  of  Apatuo,    ooours  at 

M.ino.lislanoi.  to  iho  -oiiihwanl.  .,,  ,        ,  , 

(3)    /„fv'n    \1-2.VJ.    <'-nr.,^*i"n     I'/.—lt  will  hoohsorvo.l 

,hat'thou:;h'tho  wholool-  ti,oM.  .lopo^ts   a.v   in  tho  Lauren 

,,.„,  ,l,o.;oflhor)onollyi.rol"'"y>'l">'.^-'"^^''"^''''''""'"', 
.,,  ,l„.-,o  ho,U,    or  ,nor..  .ah  aroou.   -lUnUly  than    that    on  tiio 
MoLuieniM-oi.o.tv.      l,,  th-  lots  ahovv  nionliono.l  wo  rotun, 
;,.,,,,,„„,,   .no.:^o-o  oountrv,   oontnn.ou.  with  that  ol   tl,o 
M..La.vnlo,:      Tho  ,.nnoipal  oxp^suros  ..hsorvo.l  arc  .n  h.ts 
■M,    ];i:,nai5,      On    h.tliu  a  shall    ha^  hoon   Mink   on  rising 
:,.:mn,l  uoarunoofthohay.ofSaln.onLako.      It  was  lull  _oi 
wator  when   viMto.l,  hut  tho  ho.l   oxposo.!    was  slato.l  to  no 
,,.„„    2    to   :;    loot    thiok,a.Hl  of  roinarkahly  iu.ro  quality. 
\l,outlur,   ,..n>  of  tho  minoral   had    h-on    takon   fro.u   thi.s 
Shalt  an.l  shippoa.     On  anothor  pHrl    of  tho  pn^porty  I  saw 
.voinooniainin^from   1  loot  to    IS   nioho.  of  puro  Apai.to 
n-:u'orsinu   hornhlondio  K-i-      1>    -  i"  '^   "^''^'•'>-   ^''■;:";-=:' 
p,.iti..n,andw.th    s.nko  Iv  ir.     N.      In  ;iho  vicinity  ol   this 

iLMvappoaroato   .ihor   voin.,   and  tho  whole  Iravorsod 

.i.in-  i^n.und,  vory  favourahlo  for  uiuun-.  ,  .    ,,^    ,, 

\,    M.iuo    litth.    ai.lanoo    iVoni    this    plaoo   ,n   lot   IJ     .h< 
„,:„„„Un   oontmuationof  ,ho>o  voinshas   hcon  opcnoi  up 
hv  surlaoe  oxcavatu-n-  and  shows  throo  or  lour  rcuiarUuhlo 
vVu.s     Ono  of  tho>o,  oontaining  Iro.n  u  foot  to  1^  mohos  of 
,,.,,.  nourly  pure  Apatito.huahoonoxposoaalonj;  it.  outorop 

,„,Ukui  It.U  vara,  ana  sooinoa  vory  rogularana  continuous. 


Oil  lilt  Ifi  a  -.jiiall  •'Acaval  ion  Imil  ('\])ii-.ril  ii  \'ciii  ni  jiiirc 
Aiiatilc  a|i|i:iroiilly  .'!  I'lH't  iii  widili  and  traccalilc  "ii  liio  >iii- 
lacr  lor  Miriii'  ili^Iiiiici',  coiironiiuMy  to  tlu'.'-tiikc  (if  the  lifils 
wliicli  luMT  run  al"ii!t  \.K.  'I'lioc  lots  1  ic-ani  a-  <il'  uTcat 
value  iVdiii  till' niinil'cr  nf  veins  wliidi  tiiry  sli.iw,  llie-reat 
]iurit_\-  ol'  the  Apalile  and  the  fivdiiraMe  e.  mil  it  Inn  tm-  ea-._)' 
ruiinin;,'  and  drainai^e. 

I  wi'uld  make  the  fillMwini;  i^cneral  leinark--  nn  the^e 
|ii-i  ijierl  iivs  : 

'J'he  de[Mj>il>.  in  all  of  the  al"i\-e  lot-  are  valiiaMe  and 
|iriiliahl\'  lia\'e  heen  tun  little  (i|iened  u>  \el  In  di.-^ido.^e  iheil' 
lull  eMent  lind  value.  Tln'V  would  all  yield  li\-  hand  |iiek- 
ini;'  a  jiurc  ery>tiilline  |ihi>s]ihate  ol'  ul  lea-l  S(l  per  eeiit.. 
Iie^ides  i'nn>idel'alile  cpiunlilie>  (if  le^>  lieh  rnalel'ial  l(j  lie 
wnrked  U|i  liy  ealeinati.iii  nr  hy  el■ll^hin^■  and  washiiiL;-. 

On  aii_\'  of  the  aliove  |ir(  ijiei'!  ie.T  niinini;-  o|ierath  iii>  iuii;ht 
ho  (  arned  on  al  onre,  ,'iiid  would  he  [irolitali'e  from  llu' 
fir>t  ,    hut    heliire    tixiiii^f    the    [lermaiieiit    >il(.'    i<i'  work>    if 

would   he  deMrahle   to  1 1'aec'   Inure    flllh'  the    extension  ol    the 

(iejiosil>,  M)  as  to  axiM'lain    the  mo--l  proihietive  and  fas'oui- 
ahle  loealil  it's. 

It  i>  to  he  remarked  here  that  the  ^'l•ealel■  numlK'i- of  the 
vein>  oii:-erved  occur  ill  a  vvvs  hornhleiidie  and  iiiieaci'oiis 
e'nei>>  often  a.---oeiated  with  hands  and  veiii.^  of  [lyi'dxcnie 
rocks  and  al.-o  in  the  vicim  ly  ot'  the  tliiidc  heds  of  crystalline 
liinei(jne.  'I'he-e  rouk.s  alioi'd  means  of  I  raei  lie'  tlu' dopo-it. 
i'arlhel-  I  he  e.\i>liii;;-  exposures  are  Usiiall}'  on  .--liicht.  eleva 
iioll^o|■  ri-~iii<;-  erounds  pro-erved  from  deiiiidalioii  hythe 
harder  heds  of  o-iieiss,  and  little  exiilorat  ion  has  liecii  made 
of  the  valh'ys.  in  wdiich  it  is  not  iiiipr(dialile  that  the  veins 
and  heds  of  Apatite  m;iy  he  di.>(jo\'t'red  in  a  still  lar^X'r 
.eale. 

A|i.-itite  of  1st  ola-s  pel  cciilau'i;  is  at  jircscnt  extracted 
Irom  lhes<'  Veins  at  a  cost  of  ahout  iSi'i.llll  pel'  ton.  1  \\u\'c 
little  doiiiit  that  hv  workinu'  on  a  iare-er  r-cale  and  with  tlu^ 
he^l  a|.plianccs  iho  cost  of  exti'actioii  iiiiu'ht  he  dimi  nished. 
It  is  pi'ohalilo   that   in  ^ume   loi'alilies  si'\('ral   vi-ins  of  the 


r 
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iiiiticral  niiKlit  l'»'  worUcil  fo^'ctlicr,  -^d  ;is  I'lirllior  t..  nvliicf 
llu- *o>t  (-f  cxtiactioii.  Tlio  Duiu'lly  l"t  i> -li-iaiit  only  II 
iiiilo  Iniiii  tlu>  Kidraii  faiiiil,  lunif  ol'  tli*'  l>n'l"Tlii'-  i-^  "loiv 
tliaii    Iroiii    5   to    10    mill's   dislant    fn^iii    tluj    niilway     al 

Perth. 

It  would  1)0  prcniuluiT  to  atti-mpt  to  .•altulati-  tlio  quan- 
tity of  Aiiatito  on  tlioso  iiroportics,  l)iit  tlu'  txpnsuros 
ulroady  inado  show  that  very  lart;o  supplies  for  many 
years  eouM  he  ohtained,  and  new  ohMTvations  may  he 
oxpeelod,  to  inerease  their  prodmtivenes>.  Tho  mineral 
ol'tained  would  he  of  reinarkahle  imrity,  and  llic  -reater 
pari  of  it  mif^ht  he  relied  on  a>  eonlaining  Ironi  ...  in  'tit  per 
eent.  of  phosphate  of  lime. 

I  may  a.ld  that  the  di^triet  allord.  ahundanco  of  wood  for 
fuel  and  other  uses,  and  also  water-jiower.  It  is  further  my 
decided  eonviction  that  the  riiime-s  of  this  remarkahle  I'elt 
ofeuuntry  in  tho  Phosphate  ofCaKium  is  a-  yet  very  im- 
perfectly  known,  and  will  lor  many  years  reward  the  dili- 
-eneo  of  exj.lorors  with  new  di^'overie  ..  This  untieipation 
1  ai.i  oonlident  api)lies  to  the  proi.erlie^  now  under  consider- 
ation, which,  in  .M)  far  us  1  can  jU(lij;o  from  tho  puhli>hed 
reports,  aro  .'ot  iiderior  to  any  of  thoNO  which  have  attracted 

attention  in  the  rei,'ion. 

J    W.  PAWSON. 

Mc^OiLL  ror.i.i.oK,  May  "-'iJ,  1^"- 


I'.ilnht    I,, nil    Ivjiiift   ■,!    Ill,     <;,nl,,,pr,ll  Si 

A,  I{  (',  Ski. WW,  l•;s<^,  F.(i  S    |) 
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I'lIOSI'IlATK  OF   \AMK  IN  NOI.TII  BUHlJKSS. 

"  Oil  Ponolly's  lot,  niiiiihcr  It),  in  the  r)tli  niiii:"  «'f  N'oith 
FJiir^'oss,  arc  scvoral  (nu'iiinirs.     I'it  No.  1  in  l.'.O  yanln  imrtli 
.•ast  (.t'tlH>  1h)ii>o,  aii.i  ull'mils  lari^o  ciTstals  of  Apatit*?  with 
mica,  ill  .slriM-;s  in  a  pink  cai-iioiiato  ot  lime,  witii  [HToxono. 
I'lt  No.  2,  T)!)  yanis  furl  her,  ^liows  Apatite  in  cnrhoiiato  of 


line 


anil  li 


t'roiu  tho  last,   at   pit   Xo.  ;{,  is  a  v 


«II1  ot 


Apatite  niiiiiiiin  X.N.VV.,  anddippim,^  cistwanl  at  <  7:)°-80' 
Its  width  is  iVoin  4  to  tj  feet,  and  it  i 
of  Apatite.     This  ve 


i.'is yielded  ahoiit  40  tons 


in    occurs  m    i^qieis-*,   near  wliicl 


roarso-^'iaiiiiMl  crystalline    !itiicst( 
nortli-west  of  the  last  is  a  foiirtl 


1   IS  a 


)nc.      Forty    yards  to  tl 


10 


I   lilt. 


(I 


vein,  showiiii,'  the  nuiiio  strike  as  heti 


ere  is  an  irroi^'tilHr 


riiciss. 


and  \ 


ciittiiiir  ''i  qiiartzo.so 


laviiig  in  one  place  a  hreadth  of  D  feet  „f 


e  excavation  il  \v 


nearly 


i.s 


pure  Apatite.     In  another  ]>art   of  tli 

Icct  in  lireadth,  and  .-eparatod  hy  3  feet  of  -iieiHs  fn.m  a 
f-nialler  vein  of  G  inches  on  the  .southwest  <\,U-.  Ahout  15 
tons  Apatite  have  been  raised  from  this 


On  Lot  2(1,   in  the  Ctl 


open  I Hi 


till 


I'l-eadtli  from  IJ 


1  raii:,'e,  i.s  a  vorlital  vein  of  Ai 


la 


issociateo    with    mica    and    ipiart/,,     and     varyinu-    jn 


I  to  4  feel.     Its  strike  is  W.N.VV. 


ni  a  ciose- 


i^'raiiied  horiiMcndic  gnei>s,  dippin--  S.lv  <  t;r>'\  It  lias 
i'ccii  mined  to  a  depth  of  4(M'eel  l>y  means  of  two  Miufts,  and 
nearly  200  tons  of  ApaliU'  extracted,  all  "  lir.sts."  *■  Of  this, 
lll»  toiisw(-iH'  shipped  hy  the  liideaii  canal 


to 


■th 


and  85  tons  >ciit 


Sonic  of  this  was  sold  in   Liverjiool   for   C4.I(».<) 


slerhni,'  per  ton  in  lS(i7. 


First.-; 


T5-90  p.  c.  tribusic  phosiitmto. 


